MOTOROLA
SEMICONDUCTOR TECHNICAL DATA

256KB and 512KB BurstRAM™ MCM72BE64
Secondary Cache Module for
i T
Pentium™ 160-LEAD
CARD EDGE
The MCM72BF32SG and MCM72BF64SG are designed to provide a burst- CAfE ‘vlzxm
able, high performance, 256K/512K L2 cache for the: Pentium microprocessor. op
The modules are configured as 32K x 72 and 64K x 7Z bits in a 160 pin card edge
memory module. Each module uses four of Maotorola’s MCM67B518 or = ;‘z 1
MCM67B618 BiCMOS BurstRAMs. All 72 |/Os are series terminated for added =
noise immunity. %
Bursts can be intiated with either address status processor (ADSP) or address S
status controller (ADSC). Subsequent burst addresse s are generated internal to 8
the BurstRAM by the burst advance {ADV) input pin 8
Write cycles are internally self timed and are initiat::d by the rising edge of the =
clock (K) input. Eight write enables are provided for byte write control. =
The cache family is designed to interface with popular Pentium cache control- =]
lers with on board tag. =
PDO — PD2 are reserved for density identification E
=
» Pentium-style Burst Counter on Chip =]
=
* Flow-Through Data =1y
=1k
» 160 Pin Card F:dge Module g
=
(=
» Single 5 V + 5% Power Supply E
=
s All Inputs and ‘Dutputs are TTL Compatible E
=
=
¢ Three State Outputs E
=
=3
* Byte Parity, Byte Write Enables %
[==]
[==]
¢ Fast Module Clock Rates: 66 MHz, 60 MHz %
=
=
» Decoupling Ci-pacitors for each Fast Static RANV %J 80
R G
« High Quality Multi-Layer FR4 PWB With Separate Power and Ground Planes
* |/Os are 3.3 V Compatible
s Burndy Connector, Part Number: CELP2X80SC 3248
+ Series 20 €2 Resistors for Noise immunity
BurstRAM is a trademark of Motorola.
Pentium is a tradematk ot Intel Corp.
5/95
MCM72BF32¢MCM72BF64 MOTOROLA FAST SRAM

6-108



PIN ASSIGNMENT Vs | 81 1] veg
160-LEAD CARD EDGE MODULE DQE3 | B2 2 | pae2
TOP VIEW Vgc5 [ 83 31 Voo
DQ61 | 84 4| DO6O
Vogs | 88 51 Vood*
DQ59 | 86 6 | DQs8
D@57 | 87 7| DQs6
Vgs | 88 8| Vgg
DQP7 | 89 9 | DQP
D055 | 90 10 | DOs54
DQs53 | 91 1 | DOs2
Dast | 92 t2 | paso
Vg | 93 13| Vs
DQ4g | 94 14 | D48
DQ47 | 95 15 | DQ46
D045 | 96 16 | DQ44
DQ43 | 97 17 | DQ4z
Vgg | 98 18 | vgs
DG4t | 99 19 | DQ4o
DQP5 | 100 20 | DaP4
0Q3g | 101 21 | DQ3s
DQ37 | 102 22 | DQ3s
Cache DQ3s | 103 21 | DQ34
¢ Vi 104 24 | v,
PD2 | PDA PDO Size Module ooss | 105 2 | page
. DQ31 | 106 26 | DQ30
Vgs Vgs NC 256KB 72BF325G o9 | 107 2 | baos
\7 Vg V. 512KB 72BF64SG DQ27 108 28 | DQ26
S8 58 88 Q25 | 109 29 | Do24
Vgg | 110 30 | Vgg
DQP3 | 111 31 | bapa
DQ23 | 112 32 | DQ22
DQ21 | 113 33 | DQ20
Vees | 114 34 | Vocs*
DQ19 | 115 35 | pots
Vgg | 116 36 | Vgs
DAty | 17 a7 | oa1e
Vocs | 118 38 | Vgos*
pais | 119 39 | Q14
D13 | 120 40 | DQ12
Vgg | 121 41 | Vgg
pan | 122 42 | D10
Vecs | 128 43 | Vegs*
DQg | 124 44| DGB
PIN NAMES DQPt | 125 45 | Daro
Voes | 126 46 | vpeat
..................... Address Ig?;gi 387 127 s D(QIG'G
e -é)"fs Write DQs | 128 48 | DQ4
""" Da3 | 129 49 | D@2
Module Enable pat | 130 50 | DQo
Module Output Enable Vea | 131 5 1w
DQO-DO63. ........ Cache Data Input/Output | s | s o | A%
DQPO - DQP7 . ... Data Parity Input/Output | A48 | 133 53 | AdA
ADSCO, ADSCT Controller Address Status A8 | 134 54 | ASA
ADSPO, ADSPT ...... Processor Address Status A8 | 135 55 | AGA
ADVO,ADVT . ................. Burst Advance A7 | 138 56 | A8
PDO-PD2 .. ..., .... Presence Detect Vgg | 137 57 | Vss
....+5V Power Supply A9 | 138 58 | Al0
AP + 3.3 V Power Supply A1 | 139 59 | A12
.............................. Ground A3 | 140 60 | A14
A5 | 141 61 | a16
AI7 | 142 62 | Alg™
Vgs | 18 63 | Vgg
*A19 [ 144 64 | PDO
PDY | 145 65 | PD2
Ko | 146 66 | K1
w2 | 147 67 | Ka*
Vgg | 148 68 | Vgg
wr | 149 69 | We
W5 | 150 70 | Wa
Wi | 151 n| w2
wi | 152 72 | Wo
Vgg | 158 73 | Vsg
ADSC1 | 154 74 | ADSCO
_E s m|E
*No Connect for MCM72BF32/MCM72BF 64 ADV1 | 156 76 | ADVO
** No Connect for MCM72BF32 Gt | 157 77| Go
Vgcs | 158 8| Vool
ADSPT | 159 79 | ADSPO
Vsg 160 80 | Vgg
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A7 - A8
A3A - ABA
ADSFO
ADSCO
ADVD

K0

m o
ol @l

A3B - A6B
ADSPT
ADSCT

ADVT

64K x 72 BurstRAM MEMORY MODULE BLOCK DIAGRAM

MCM67B618
12 & A4 - A5 w
- £0- A3
ADSP DQO - DQ7
ADSC DQ8
ADV uw
K DQ9 - DQ16
G DQ17
E
MCME7BEIB
A4-AlS w
| A0 - A3
ADSP DQo - DQ7
- —————{ ADSC DQs
L ————] ADV uw
K DQ9 - DQ16
G DQ17
E
MCM67B618
Ad - A15 w
4/’ A0 - A3
ADSP DQO - DQ7
ADSC [olel:]
ADV uw
K DQ9 - DQ16
G b7
E
MCM67B618
A4 - Al5 W
| A0 - A3
ADSP DQO - DQ7
L ————— ADSC DQs
\—‘—— ADV uw
= K DQY - DQ16
G DQ17
.

DQO - DQE3 and DQPO - DQP7 have 20 2 series te 'mination resistors.

lje——————— W0

eyt D30 - DO7

re———— - DQPO
te———— Wi
¢+ D@8 - DQ15

n—ll V1# ]

W2

po———yl—s- DQ16 - DOZ3

w3

ety s D024 - DA3

[ ¢———— DQP3

Wa

Itmp e D032 - DO

[«————— DOP4

W5

8
<—+— DQ40 - DQ47

W6

ey D048 - DQSS

j—— DQP6

w7

eyl 156 - D3
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32K x 72 BurstRAM MEMORY MODULE BLOCK DIAGRAM

Alg ——— NG MCMo7B518
A7-a17 —LhL M- Ala W fe—————
AIA- AGA =dple A0- A3 .
ADSPO AP  DOO - DO7 [y lomtn
ADSCO ADSC DQ8 [—--
ADVO ADV ow s
Ko K DQS - DA16 (Mgl
GO G D7 fat———————
E6 E
MCMGTBS18
A4 - Ale W [———
—-{ A0 - A3 8
ADSP  DQO - DQ7 [y limen
ADSC D08 |[e——
K DQY - DO16 [l
G DQ17 [e———>
c
MCM67B518
Ad-Al4 we—
AJB - AR =yl A0-A3 .
ADSPT ADSP  DQO- D7 [ty
ADSCH ADSC 0Q8 je———»
ADVI ADV ow [
Ki K D09 - DQ16 [ty
Gl G DQ17 [e—————
E E
MCM67B518
A - Al4 W
—-| AD - A3 R
RSP DQD - DO7 [yl
ADSC DQg [+———
ADV aw [
K DQY - DQ1G [l
G DQ17 f—————
E

DQO - DQ63 and DQPO - DQP? have 20 Q senes termination resist rs.

wo

DQO - DQ7
DQPO

Wi

DQ8 - DQ15
DQP1

w2

DQ16 - DQ23
DQP2

W3

DQ24 - DG
DQP3

wa

DQ32 - DQ39
DQP4

W5

DQ40 - DQ47
DQPs

We

DQ48 - DQs5
DQP6

w7

DQ56 - DQ63

DQp7
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DQO - DQ8 e

4
DQ9 - DQ17 le

MCM67B¢618 BLOCK DIAGRAM (See Note)

ADV BURST LOGIC
INTERNAL
ADDRESS
A
K » 7
16 64K x 18
MEMORY
ARRAY
ADSC
ADSP ——
A4
ADDRESS
A0 - A1 REGISTER
181 9/ 9/
< /] 4 by
v

- | WRITE
REGISTER DATA-IN
REGISTERS

m|

v
| EVABLE ) OUTPUT
[_—TEGBTEH J BUFFER

E— | |, L,
s 9/ 9/

4

ya

NOTE: All registe-s are positive—edge triggered. The: ADSC or ADSP signals control the duration of the burst and the start of the

next burst When ADSP is sampled low, any ongoing burst is interrupted and a read (independent of W and ADSC) is per-
formed using the new external address. Alternatively, an ADSP—initiated two cycle WRITE can be performed by asserting
ADSP anc a valid address on the first cycle, then negating both ADSP and ADSC and asserting LW and/or UW with valid
data on the second cycle (see Single Write Cycle in WRITE CYCLES timing diagram).

When ADSC is sampled low (and ADSP is sampled high), any ongoing burst is interrupted and a read or write (dependent
on W) is performed using the new external a:ddress. Chip enable (E) is sampled only when a new base address is loaded.
After the first cycle of the burst, ADV contro's subsequent burst cycles. When ADV is sampled low, the internal address
is advanced prior to the operation. When ADV is sampled high, the internal address is not advanced, thus inserting a wait
state into the burst sequence accesses. Upon completion of a burst, the address will wrap around to its initial state. See

BURST SEQUENCE TABLE. Write refers 1 either or both byte write enables (LW, UW).

BURST SEQUENCE TABLE (See Note)

External Address Al15 - A2 Al AQ
1st Burst Address Al5 - A2 A1 A0
2nd Burst Adcress A15 - A2 AT A0
3rd Burst Adc ress A15-A2 AT AD

NOTE: The brirst wraps around to its initial state upon completion.

MCM72BF32.MCM72BF64 MOTOROLA FAST SRAM
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SYNCHRONOUS TRUTH TABLE (Ses Notes 1, 2, and 3)

E ADSP ADSC ADV | UWorW K Address Used Operation

H L X X X L-H N/A Deselected

H X L X X L-H N/A Deselected

L L X X X L-H External Address Read Cycle, Begin Burst
L H L X L L-H External Address Write Cycle, Begin Burst
L H L X H L-H External Address Read Cycle, Begin Burst
X H H L L L-H Next Address Write Cycle, Continue Burst
X H H L H L-H Next Address Read Cycle, Continue Burst
X H H H L L-H Current Address Write Cycle, Suspend Burst
X H H H H L-H Current Address Read Cycle, Suspend Burst

NOTES:

1. X means Don't Care.

2. All inputs except G must meet setup and hold times for the low -to—high transition of clock (K}.

3. Wait states are inserted by suspending burst

ASYNCHRONOUS TRUTH TABLE (See Notes 1 and 2}

Operation G /O Status
Read L Data Qut
Read H High-Z
Write X High-Z —- Data In

Deselected X High-Z

NOTES:
1. X means Don’t Care.
2. Fora write operation following a read operation, G must be high before the input data
required setup time and held high through the input data hold time.

ABSOLUTE MAXIMUM RATINGS (Voltages Referenced to Vgg =0 V)
Rating Symbol Value Unit

Power Supply Voltage Vee -0L5to+7.0 \

Voltage Relative to Vgg for Any

Vin.Vout | -0.5t- Ve +05 | V
Pin Except Voo

Output Current (per I/0) lout - 30 mA
Power Dissipation Pp 6.0 w
Temperature Under Bias Tbias -1 to+85 °C
Operating Temperature TA 092+70 °C
Storage Temperature Tstg —55t0+125 °C

NOTE: Permanent device damage may occur if ABSOLUTE MAXIVMUM RATINGS are
exceeded. Functional operation should be restricted to RECOMMENDED OPER-
ATING CONDITIONS. Exposure to higher than recommanded voltages for
extended periods of time could affect device reliability.

This device contains circuitry to protect the
inputs against damage due fo high static volit-
ages or electric fields; however, it is advised
that normal precautions be taken to avoid
application of any voltage higher than maxi-
mum rated voltages to this high-impedance
circuit.

This device contains circuitry that will ensure
the output devices are in High-Z at power up.

MOTOROLA FAST SRAM
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DC OPERATING CONDITIONS AND CHARACTERISTICS
(Ve =5.0 V £5%, Ta =0 to + 70°C, Unless Otherwise Noted)

RECOMMENDED OPERATING CONDITIONS (Voltagss referenced 1o Vgg = 0 V)

Parameter Symbol Min Max Unit
Supply Voltage (Operating Voltage Range) Vee 4.75 5.25 Vv
input High Voltage ViH 2.2 Voo +0.3* \
Input Low Voltage VIL -0.5* 0.8 \

*V|L (min} = - 0.5 V dc; V| (min) = - 2.0 V ac (pulse widtt < 20.0 ns) for | < 20.0 mA.
** V)4 (max) = Vo + 0.3 V de; Vi (max) = Voe + 2.0 V ac (pulse width < 20.0 ns) for | < 20.0 mA.

DC CHARACTERISTICS AND SUPPLY CURRENTS

Parameter Symbol Min Max Unit
Input Leakage Current {All Inputs, Vin = 0 to Vi) Nkg(1) — +1.0 RA
Output Leakage Current (G = V)) YIkg(O) —_ +1.0 RA
AC Supply Current (G = V|, E = Vi, lout = 0 MA, All Inputs = V)i_or V|, lccaee — 1100 mA
V|L = 0.0 Vand V|14 23.0 V, Cycle Time = tHK 4 min) lccaeso 1060
AC Standby Current {E = Vi, loyt = 0 mA, All Inputs = V| and V|, Isp1 —_ 380 mA
ViL= 0.0 Vand V|4 2 3.0 V, Cycle Time 2 tkHKH Min)
Output Low Voltage (ip = + 8.0 mA) VoL — 0.4 v
Output High Voltage {ioH = — 4.0 mA) VOH 2.4 3.3 \

NOTE: Good decoupling of the local power supply should aiways be used. DC characteristics are guaranteed for all possible Pentium bus cycles.

CAPACITANCE (f = 1.0 MHz, dV = 3.0 V, T = 25°C, Periudically Sampled Rather Than 100% Tested)

Parameter Symbol Max Unit

Input Capacitance (A7 - A18) Cin 20 pF

Input Capacitance (A3x — ABx, ADSPx, ADSCx, ADVx, Kx, Gx, Ex, Wx) Cin 10 pF

Input/Output Capacitance (DQO - DQB3, DQPO — DQP7) Ciio 8 pF
MCM72BF32¢MCM72BF64 MOTOROLA FAST SRAM
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AC OPERATING CONDITIONS AND CHARACTERISTICS
(VoC =5.0V +5%, Ta = 0 to + 70°C, Unless Otherwise Noted)

Input Timing Measurement Reference Level . ... ....... ... 15V Output Timing Reference Level .......................... 15V
InputPulse Levels ........ ... ... ... ......... .. ..., 0to3.0V Outputload ......... ... See Figure 1A Unless Otherwise Noted
InputRise/Fall Time ...... ................. ........... 3n;:

READ/WRITE CYCLE TIMING (See Notes 1, 2, and 3) (Wx reters to any or all byte write enables)
MCM72BF64SG66 | MCM72BF64SG60

Parameter Symbol Min Max Min Max Unit | Notes
Cycle Time tKHKH 15 — 16.7 — ns
Clock Access Time tkHQV — 9 — 10 ns 4
Output Enable o Output Valid tgLQv — 5 — 5 ns
Clock High to Output Active tKHQXA1 6 — 6 — ns
Clock High to Output Change IKHQX2 3 — 3 — ns
Output Enable to Output Active tGLQX 0 — 0 — ns
Output Disable to Q High-Z tGHQZ 2 6 2 6 ns 5
Clock High to Q High-Z tkHQZ — 6 — 6 ns
Clock High Pulse Width tKHKL 5 — 5 — ns
Clock Low Pulse Width tKLKH 5 — 5 — ns
Setup Times: Addres: tAVKH 25 — 25 — ns 6

Address Statu: | tApSVKH
Data ir IDVKH

Write | twykH
Address Advanc: | tapyvkH

Chip Enablt tEVKH

Hold Times: Addres: tKHAX 0.5 —_ 0.5 — ns 6
Address Statu: | tkHADSX
Datali | tkHDX

Write tKHWX
Address Advance | tKHADVX
Chip Enable tKHEX

NOTES:
. Aread cycle is defined ty UW and EW high or ADSP low for th : setup and hold times. A write cycle is defined by LW or UW low and ADSP
high for the setup and hold times.
. All read and write cycle timings are referenced from K or G.
. Gis a don’t care when UW or LW is sampled low.
. Maximum access times are guaranteed for att possible Pentiur 1 external bus cycles.
. Transition is measured - 500 mV from steady-state voltage wi'h load of Figure 1B. This parameter is sampled rather than 100% tested. At
any given voltage and temperature, tkHQZz max is less than tk gz min for a given device and from device 1o device.
6. This s a synchronous de vice. All addresses must meet the spec fied setup and hold times for ALL rising edges of K whenever ADSP or ADSC
is low, and the chip is se'ected. All other synchronous inputs must meet the specified setup and hold times for ALL rising edges of K when
the chip is enabled.Chip enable must be valid at each rising ec ge of clock for the device (when ADSP or ADSC is low) 1o remain enabied.

-

g ohWN

AC TE ST LOADS
+5V
480 Q
OuUTPUT
255Q 5pF
Figure 1A Figure 1B
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COMBINATION READ/WRITE CYCLE (E low, ADSC high)

IKHKH
1ADSVKH HADSX  KHKL T tikH

w G A WAV [ AN XN

1AVKH 1KHAX

woosess (LXK r2 KRR s XIOCROXRCAOHANY

oo FERECTITIEY 00 | LY

tALVVKH tKHADVX

v COOUUUOCOOOOUOUOCNT | KRR

G \ \
1 [ 1
L IKHQY DVKH KHDX GLQV
DATAIN

>

D(A2)
tKHOX1 4’1 <— t3HQZ tGLOX tkHax2
DATA OUT £ oan <—\ Q(A3) }KXQ(A:; + 1)><><0(A3 + zXX
} READ % WRITE i BURSTREAD —— »
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APPLICAT!ION EXAMPLE

D/TABUS
DATA < >
ADDAESS BUS 1 r

ADDRESS :>
I CLOCK l {-~— _—] ——— ﬂl
| L |
- l r I
Pentum™ ADDHY | fODR  DATA l
] K |
CLK T X0 |

CACHE: g
CONTROL o |
LOGIC > W MCM67B618FN9 |
T a]a i
<3 A
} AV ADSP :
[ [ Y A
L1 _ ] MoMraeressaes
ADS
CONTROL [ »

512K Byte Burstable, .3econdary Cache
Using MCM72BF64SG66 vith a 66 MHz Pentium

Figure 2

ORDERING INFORMATION
(Order by Full Part Number)

72BF32
MCM 72BF64 XX XX
Motorola Memory Profix ——— . “7 L— Speed (66 = 66 MHz, 60 = 60 MHz2)

Package (SG = Gold Pad SIMM)

Part Number

Full Part Numbers — MCM72BF32SG66 MCM72BF32SG60
MCM72BF64SG66 MCM72BF64SG60

MOTOROLA FAST SRAM MCM72BF32.MCM72BF64
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